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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna for portable radio equipment 
that can reduce the deterioration of its antenna characteristic when a 
human body, etc. , approaches the end section of its enclosure even when 
the antenna is a wide- band 1/4 X antenna, and to provide portable radio 



equipment. 

SOLUTION^ This antenna for portable radio equipment is provided with an 
enclosure 1 containing a radio section and first and second antenna 
elements 10 and 11 disposed to one end section of the enclosure 1. The 
first antenna element 10 is constituted so that the element 10 may be 
fed with electricity from the vicinity of the first side face of the end 
section of the enclosure 1 by adjusting the length of the element 10 to 
about 1/4 yl electrical length with respect to the used frequency. The 
second antenna element 11 is short-circuited near the second side face 
of the end section of the enclosure 1 roughly facing the first side face 
of the end section. In addition, the opened end sections of the first 
and second antenna elements 10 and 11 are faced to each other. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] It is the antenna for field radios which has the second 
antenna element for a start which is arranged at the side edge section 
of the case which contains the wireless section, and this case. The 
first antenna element It has the electrical length of Abbreviation 
l/41ambda to an operating frequency, and electric power is supplied from 
near [ in the side edge section of a case ] the first side face. The 
second antenna element The antenna for field radios characterized by 
connecting with the first side face too hastily near the second side 
face which carries out abbreviation opposite, and the open end section 
of the second antenna element carrying out abbreviation opposite for a 
start. 

[Claim 2] The antenna for field radios according to claim 1 which formed 
the case with the second case for a start in which closing motion or a 
slide is possible. 

[Claim 3] It is the antenna for field radios according to claim 1 or 2 

short-circuited near [ in / the side edge section of a case is made into 
the upper limit section of a case, and electric power is supplied to the 
first antenna element from near / in the upper limit section of a case / 
the first corner, and / in the second antenna element / the upper limit 
section of a case ] the first corner near the second corner which 
carries out abbreviation opposite. 

[Claim 4] It is the antenna for field radios according to claim 1 or 2 
short-circuited near [ in / the side edge section of a case is made into 
the lower limit section of a case, and electric power is supplied to the 
first antenna element from near / in the lower limit section of a case / 
the first corner, and / in the second antenna element / the lower limit 
section of a case ] the first corner near the second corner which 
carries out abbreviation opposite. 

[Claim 5] It is the antenna for field radios according to claim 2 short- 
circuited near [ in / the side edge section of a case is made into the 
joint of the second case for a start, and electric power is supplied to 
the first antenna element from near / in the joint of the second case / 
the first corner for a start, and / in the second antenna element / the 
joint of the first and the second case ] the first corner near the 
second corner which carries out abbreviation opposite. 
[Claim 6] The antenna for field radios according to claim 2 which made 
the second antenna element the electrical length of Abbreviation 
l/41ambda to the operating frequency. 



[Claim 7] claim 1 thru/or 6 — the field radio characterized by coming 
to contain the antenna for field radios of a publication in either. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the 
built-in antenna for field radios and field radio which are carried in 
the field radio which communicates voice, data, etc. 
[0002] 

[Description of the Prior Art] Although the mobile communications which 
consist of a cellular phone which used the semi- microwave band are in 
the limelight in recent years, about these mobile communications, not 
only voice but communication link needs, such as data and an image, are 
increasing. Moreover, the type completely built in a smaller thing and a 
case as an antenna carried from a portable viewpoint is put in practical 
use. As the antenna, especially the antenna for field radios of such 
mobile communications, the type shown in drawing 12 or drawing 13 is 
raised. 

[0003] The field radio shown in drawing 12 is formed using an 
abbreviation electrical conducting material, is formed with the case 1 
having components, such as shielding, a printed circuit board, and a dc- 
battery, a sheet metal, etc. , and consists of the receiver 12 which the 
boundary length arranged at abbreviation parallel at a case 1 separates 
a case 1 to the antenna element 40 of the abbreviation l/41ambda for an 
operating frequency, and this antenna element 40, and counters, liquid 
crystal 13, a key 14, and a microphone 15. An antenna element 40 forms 
reverse F tabular antennas by connecting with the gland of a case 1 



through a shorting bar 42 near [ in the upper limit section of a case 1 
/ corner 2 ] the first, and connecting with the wireless section through 
the electric supply pin 43 by the position in about 42 shorting bar. 
[0004] Since the lug and receiver 12 of a head of the body contact in a 
voice message, the gland of a case 1 is arranged between the head of the 
body, and an antenna element 40, and, as for the field radio of such a 
configuration, degradation of the antenna property by the body head is 
mitigated. 

[0005] Moreover, the case 1 which other field radios shown in drawing 13 
are formed using an abbreviation electrical conducting material, and 
contains components, such as shielding, a printed circuit board, and a 
dc-battery. The receiver 12 installed in the rear face of this case 1, 
liquid crystal 13, and a microphone 15, It is formed by the electric 
conduction pattern on the printed circuit board 41 which projects in the 
lower part of a case 1 and is arranged, and this printed circuit board 
41, and electric die length consists of antenna element 40A of the 
abbreviation l/41ambda for an operating frequency. Near [ in the lower 
limit section of a case 1 / corner 2 ] the first, this antenna element 
40A connects with the wireless section, and electric power is supplied 
to it. 

[0006] Since antenna element 40A exists in the microphone 15 
neighborhood in carrying out a voice message with such a field radio, 
when antenna element 40A separates from the head of the body, 
degradation of an antenna property is mitigated. 
[0007] 

[Problem(s) to be Solved by the Invention] since it miniaturizes 
securing the present bandwidth as mentioned above and the conventional 
field radio contains an antenna in a case 1 — a case — 1 top, if it 
puts in another way, lambda/4 antenna which passes the high frequency 
current to some extent on a gland is put in practical use. Since the 
high frequency current flows not only to the antenna element 40 but to 
the case 1, as for a standing wave, this lambda/4 antenna stands also on 
a case 1, and an electric wave is emitted by the standing wave on an 
antenna and a case 1. There is a property in which the point of the high 
voltage of receiving effect in the standing wave on this case 1 greatly 
[ the part near an antenna is large, and / when the property to become 
so small that it separate from an antenna, and dielectric loss objects, 
such as the body, approach ] exists in the open end section of an 
antenna or the edge nearest to the antenna on a case 1. 
[0008] By the way, degradation of an antenna with not only a body head 
but a hand or a finger arises not a little by the miniaturization of a 



field radio in recent years at the time of a voice message or data 
communication. About a bad influence with this hand and finger, when a 
hand and a finger approach very much the edge (side face) of the case 1 
with the hand and finger near an antenna besides the cause of 
approaching the antenna itself, the point of the high voltage of a 
standing wave approaches and the cause of deteriorating remarkably also 
has an antenna property. 

[0009] This invention was made in view of the above, and when it 
compares and the body etc. approaches the edge of a case also with 
broadband 1 / 41ambda antenna, it aims at offering the antenna for field 
radios and field radio which can make degradation of an antenna property 
small. 
[0010] 

[Means for Solving the Problem] The case which contains the wireless 
section in invention according to claim 1 in order to attain the above- 
mentioned technical problem. It is what has the second antenna element 
for a start which is arranged at the side edge section of this case. The 
first antenna element It has the electrical length of Abbreviation 
l/41ambda to an operating frequency, and electric power is supplied from 
near [ in the side edge section of a case ] the first side face (it is 
the same supplying the electrical and electric equipment and the 
following). The second antenna element It connects with the first side 
face too hastily near the second side face which carries out 
abbreviation opposite, and is characterized by the open end section of 
the second antenna element carrying out abbreviation opposite for a 
start. 

[0011] In addition, it is desirable to form a case with the second case 
for a start in which closing motion (semantics including rotation, 
rotation, rocking, etc.) or a slide is possible. Moreover, the side edge 
section of a case shall be made into the upper limit section of a case, 
electric power shall be supplied to the first antenna element from near 
[ in the upper limit section of a case ] the first corner, and the 
second antenna element shall be short-circuited near [ in the upper 
limit section of a case ] the first corner near the second corner which 
carries out abbreviation opposite. Moreover, the side edge section of a 
case shall be made into the lower limit section of a case, electric 
power shall be supplied to the first antenna element from near [ in the 
lower limit section of a case ] the first corner, and the second antenna 
element shall be short-circuited near [ in the lower limit section of a 
case ] the first corner near the second corner which carries out 
abbreviation opposite. 



[0012] Moreover, the side edge section of a case shall be made into the 
joint of the second case for a start, electric power shall be supplied 
to the first antenna element from near [ in the joint of the second 
case ] the first corner for a start, and the second antenna element 
shall be short-circuited near [ in the joint of the second case ] the 
first corner for a start near the second corner which carries out 
abbreviation opposite. Moreover, the second antenna element can be made 
into the electrical length of Abbreviation l/41ambda to an operating 
frequency, in order [ furthermore, ] to attain the above-mentioned 
technical problem in invention according to claim 7 — claim 1 thru/or 6 
— it is characterized by coming to contain the antenna for field radios 
of a publication in either. 

[0013] According to invention according to claim 1, the point of the 
high voltage depending on the high frequency current on the case by the 
first antenna element which is lambda/4 antenna moves to the open end 
section of the second antenna element from the second side face by the 
second antenna element. That is, the point of the high voltage of being 
influenced by the body etc. will move near the center section of the 
case from the side edge section of a case. For this reason, the effect 
to the body of an antenna etc. becomes small at the time of the message 
which a hand etc. touches on on a case side face, and the communication 
link of data. Moreover, according to invention according to claim 2, 
since a case is formed with the second case for a start in which closing 
motion or a slide is possible, a case small at the time of carrying can 
be enlarged at the time of use. Therefore, the degree of freedom of the 
part in which the second antenna element is installed improves for a 
start. 

[0014] According to invention according to claim 3, since the second 
antenna element was prepared in the upper limit section of a case for a 
start, depending on the high frequency current on the case by the first 
antenna element which is lambda/4 antenna, the second antenna element is 
prepared in the second corner which is easier to be influenced of the 
body etc. and in which a high voltage point exists very much. Therefore, 
the very high voltage point of being influenced of the body by the 
second antenna element moves near a center section from the side edge 
section of the case upper part. For this reason, even when a hand etc. 
touches an antenna side face with the miniaturized field radio at the 
time of a message and data communication, degradation by the body etc. 
becomes small. 

[0015] According to invention according to claim 4, the very high 
voltage point of receiving the effect of the body not a little by the 



second antenna element moves near a center section from the side edge 
section of the case lower part. For this reason, a very high voltage 
point stops existing in the edge of the case lower part at the time of 
the data communication by which a palm etc. approaches the side edge 
section of the case lower part, and degradation of the antenna property 
by the body becomes small. Moreover, according to invention according to 
claim 5, the very high voltage point of receiving the effect of the body 
etc. not a little by the second antenna element moves near a center 
section from the side edge section of a case joint. For this reason, a 
very high voltage point stops existing near a case joint at the time of 
the message which a hand etc. touches on in the side edge section of a 
case joint, and degradation of the antenna property by the body can be 
controlled. 

[0016] According to invention according to claim 6, since the open end 
section of the second antenna element approaches for a start, between 
these both joins together with capacity, and duplex resonance is 
generated. For this reason, a broadband antenna is realizable though it 
is small. Moreover, according to invention according to claim 7, since 
claim 1 thru/or the antenna for field radios given in six are used, in 
the time of a message and data communication, a field radio with little 
radiation loss by the body etc. can be obtained. Moreover, since the 
radiant efficiency at the time of real use is good, power-saving of the 
walkie-talkie itself can be attained. Furthermore, if the antenna for 
field radios according to claim 6 is used, while being able to 
miniaturize an antenna part besides power-saving and being able to use a 
smaller dc-battery, the miniaturization of the antenna and dc-battery 
which affect the volume of a case is realizable. 
[0017] 

[Embodiment of the Invention] Hereafter, if the desirable operation 
gestalt of this invention is explained with reference to a drawing, the 
field radio in this operation gestalt The case 1 of the wireless section 
which is formed using an abbreviation electrical conducting material and 
builds in components, such as shielding, a printed circuit board, and a 
dc-battery, as shown in drawing 1 thru/or drawing 3 , The first and the 
second antenna element 10-11 which it is formed with a sheet metal etc. 
and arranged at abbreviation parallel at a case 1, and the open end 
section sets a clearance and counters near the up center of a case 1, It 
has the receiver 12 which separates a case 1 to the second antenna 
element 10-11, and counters it, the liquid crystal 13 for a check by 
looking, the key 14 for actuation, and the microphone 15 for a start 
[ this ]. 



[0018] A case 1 and for a start, the second antenna element 10-11, a 
receiver 12, liquid crystal 13, the key 14, and the microphone 15 are 
covered with the resin case 20 for protection, as shown in drawing 1 . 
Moreover, the first long antenna element 10 of an abbreviation L 
typeface has the electric merit of l/41ambda of an abbreviation use 
frequency, and electric power is supplied to it by the first corner 2 in 
the upper limit section of a case 1, and it operates as lambda/4 antenna. 
Moreover, the second short antenna element 11 of an abbreviation L 
typeface connects with the gland on a case 1 too hastily by the second 
corner 3 which counters the first corner 2. 

[0019] Since the first antenna element 10 is 1 / 41ambda antenna, like 
the conventional example, also on a case 1, a standing wave stands, the 
high frequency current flows also on a case 1, and an electric wave is 
emitted in one. At this time, very much, since the second antenna 
element 11 is connected on the second corner 3, the RF current 
distribution of a case 1 moves the point of the high voltage to the open 
end section of a standing wave up [ case 1 ] which it changes and is the 
second antenna element 11 from the second corner 3. That is, very much, 
the point of the high voltage separates from the edge of a case 1, and 
moves to the center section of the case 1. 

[0020] In using it for a voice message as shows such a field radio to 
drawing 2 , the resin case 20 is grasped by hand and it applies it to 
the head 30 of the body, and a concrete target at a lug. Since there is 
nothing of the standing wave influenced most that the point of the high 
voltage exists near the resin case 20 side face very much even when a 
finger 31 approaches and is allotted to the up side face of the resin 
case 20 at this time, there is very little effect to the body and it can 
carry out control prevention of the degradation of an antenna property 
very effectively. 

[0021] Moreover, in using it for data communication as shows the field 
radio to apply to drawing 3 , the resin case 20 is grasped by hand and 
it checks liquid crystal 13 by looking. Under the present circumstances, 
as it is shown in drawing 3 when a case 1 is very small although it is 
satisfactory since the body to an antenna separates when installing an 
antenna in the upper limit section of a case 1, since near the lower 
part of the resin case 20 is generally grasped by hand, a finger 31 
approaches the side face of the resin case 20 like the time of a voice 
message, and it is located. However, since the point of the high voltage 
does not exist near the resin case 20 side face very much, control 
prevention of the degradation of an antenna property can be carried out 
very effectively. 



[0022] as mentioned above , according to this operation gestalt , when 
small 1 / 41ambda antenna which can be build in be use , since the point 
of a high voltage can be move very much from near the resin case 20 side 
face by the second antenna element 11 , degradation of the antenna 
property by the body of the standing wave on a case 1 can be sharply 
mitigate at the time of a message and data communication . Since the 
point of the high voltage moves near the center section of the case 1 
very much at the time of the message in which the cross direction of a 
case 1 receives the effect of case 1 side face greatly by crosswise 
resonance about [ of an operating frequency ] by lambda/4, and an 
antenna property deteriorates sharply especially, and data communication, 
degradation of the antenna property by the body is dramatically 
improvable at the time of a message and data communication. 
[0023] In addition, although the case 1 was formed in the lower part of 
the second antenna element 10-11 for a start with the above-mentioned 
operation gestalt, if electric power can be supplied in the first 
antenna element 10 and the second antenna element 11 can be short- 
circuited, it is not necessary to form a case 1 in the lower part of the 
second antenna element 10-11 for a start. Moreover, although an antenna 
may be arranged at the tooth back of the resin case 20 which is the 
field of a receiver 12 and the opposite side, an antenna may be arranged 
on the top face of the resin case 20. 

[0024] Drawing 4 and drawing 5 are what shows the 2nd operation gestalt 
of this invention. Next, in this case The second antenna element lOA and 
llA are formed for a start which presents the irregularity which turned 
up the sheet metal etc. by turns and continued. The second antenna 
element lOA and llA are arranged to a case 1 at abbreviation parallel, 
and he sets a clearance near the up center of a case 1, and is trying to 
make that open end section counter for a start [ this ]. For a start, 
crookedness formation is carried out at zigzag and both have lambda/4 of 
the electric die length of an operating frequency by wavelength 
compaction so that the second antenna element lOA and llA may correspond 
to the width of face of a case 1. Electric power is supplied to first 
antenna element lOA by the first corner 2 in the upper limit section of 
a case 1, and second antenna element llA connects with the gland on a 
case 1 too hastily by the second corner 3 which counters the first 
corner 2. 

[0025] According to this operation gestalt, degradation of the antenna 
property by the body since the point of the high voltage moves to the 
open end section of second antenna element llA from the edge of a case 1 
very much on a case 1 is remarkably mitigated like the above-mentioned 



operation gestalt. Moreover, according to this operation gestalt, since 
second antenna element llA has the electric die length of l/41ambda, it 
becomes the minimum electrical potential difference by the second corner 
3 which is an edge of the case 1 close to the body, and degradation of 
the antenna property by the body is mitigated more. Furthermore, since 
the open end section of the second antenna element lOA and llA sets a 
clearance and contiguity opposite is carried out for a start, between 
both joins together with capacity, duplex resonance is caused, and 
implementation of a broadband property can expect very much. 
[0026] Drawing 5 is a graph which shows the input return loss property 
in this operation gestalt, and, as for an axis of abscissa A, a 
frequency, the input return loss property that an axis of ordinate V 
shows the adjustment condition of a RF circuit, and a broken line B show 
a property in case the property in the case of the first antenna element 
lOA simple substance (antenna-element llA the second making) and a 
continuous line C have second antenna element llA. Since contiguity 
arrangement of the first antenna element lOA is carried out at a case 1 
when there is no second antenna element llA, it has deteriorated, while 
an input return loss property becomes a narrow-band. However, when there 
is the second antenna element llA, two DIPs are produced in an input 
return loss property, and by causing duplex resonance by the second 
antenna element lOA and llA for a start shows a very broadband property. 
[0027] According to this operation gestalt, it becomes possible by being 
able to mitigate further the effect of the body at the time of a message 
and data communication like the above-mentioned operation gestalt, and 
causing duplex resonance by the second antenna element lOA and llA for a 
start to acquire a very broadband property. Moreover, if an antenna is 
generally miniaturized (a gland is approached), it will become a narrow- 
band, but since it has a broadband property according to this operation 
gestalt, the miniaturization (grand contiguity) of an antenna can expect 
very much. 

[0028] In addition, although it zigzag-ized for a start which has the 
electric die length of 1 / 4 lambda-wave length to the cross direction 
of a case 1 with this operation gestalt since the total die length of 
the second antenna element lOA and llA was large, other miniaturization 
technique, such as the shape of helical one, may be adopted, for example. 
Moreover, when an operating frequency is high, or especially when the 
width of face of a case 1 is large, it is not necessary to miniaturize. 
[0029] Drawing 6 is what shows the 3rd operation gestalt of this 
invention. Next, in this case Form a sheet metal etc. in L typeface and 
it is referred to as the second antenna element lOBandllB for a start so 



that the top face and side face of a case 1 may be met. For a start 
[ this ], arrange the second antenna element lOB and IIB to a case 1 at 
abbreviation parallel, and set that open end section near the up center 
of a case 1, a clearance is made to counter, and it is made to set the 
electric die length of the second antenna element lOB and IIB to 
l/41ambda of an operating frequency for a start. For a start, the 
electric supply edge and short circuit edge shift from the second corner 
2-3 caudad a little for a start in the upper limit section of a case 1, 
and the second antenna element lOB and IIB are arranged. 
[0030] although the end face section of the second antenna element lOB 
and IIB approach the body in respect of the same with the side face of a 
case 1 for a start at the time of real use , since the electric field 
maximum point of the standing wave of the high frequency current 
generate in the second antenna element lOB and IIB be near the up center 
of a case 1 for a start , respectively according to this operation 
gestalt , degradation of the antenna property at the time of body 
contiguity be mitigable . In addition, it is good to set the die length 
of the end face section in the second antenna element lOB and IIB to 
below l/81ambda of an operating frequency for a start. 
[0031] Drawing 7 is what shows the 4th operation gestalt of this 
invention. Next, in this case It is arranged by a case 1, the printed 
circuit board 4 projected in the upper part of this case 1, and this 
printed circuit board 4, and the open end section is made to counter 
through a clearance near the up center of a printed circuit board 4. It 
has the second antenna element IOC and IIC for a start made from a 
conductor pattern which has the electrical length of l/41ambda to an 
operating frequency. For a start, crookedness formation of the second 
antenna element IOC and IIC is carried out at the continuous 
irregularity, and an electric supply edge and a short circuit edge are 
arranged under the printed circuit board 4. 

[0032] Since the second antenna element IOC and IIC can be formed for a 
start using the pattern of the printed circuit board 4 which mounts 
passive circuit elements according to this operation gestalt, large 
simplification of assembly operation can expect very much, and, moreover, 
can raise remarkably the degree of freedom of the configuration in the 
second antenna element IOC and IIC for a start. 

[0033] next, the thing drawing 8 indicates the 5th operation gestalt of 
this invention to be — it is — the antenna part for field radios to 
the lower part of the case for the wireless sections in this case — 
having — mutual — closing motion — it has the second resin case 20A 
and 20B for a start [ rockable ] made of resin. First resin case 20A is 



equipped with liquid crystal 13, a receiver 12, a printed circuit board, 
and shielding, and builds in case lA for the wireless sections whose 
component is an abbreviation conductivity member. Moreover, second resin 
case 20B is equipped with shielding, key 14, printed circuit board 4, 
dc-battery, and microphone 15 grade, and builds in case IB for the 
wireless sections whose component is an abbreviation conductivity member. 
[0034] The printed circuit board 4 was constituted by the structure 
projected in the lower part of case IB for the wireless sections, and is 
equipped with the second antenna element IOC and IIC for a start made 
from an electric conduction pattern the open end section is made to 
counter. For a start [ this ], crookedness formation is carried out at 
the shape of abbreviation zigzag which continued so that it might 
correspond to the width of face of case IB, and the second antenna 
element IOC and IIC have the electric die length of l/41ambda of an 
operating frequency by compaction of wavelength. Electric power is 
supplied to first antenna element IOC by the first corner 2 of the case 
IB lower limit section, and second antenna element IIC connects with the 
gland of case IB too hastily by the second corner 3 which counters the 
first corner 2. Moreover, case lA and IB for the wireless sections are 
connected by the flexible cable which is not illustrated in the hinge 
region 5. 

[0035] According to this operation gestalt, the point of the high 
voltage can be moved very much in the case IB up the point of the lower 
part of near case IB side face to second antenna element IIC, i.e., 
center which is resin case 20of second B, like the above-mentioned 
operation gestalt. Moreover, it is clear that duplex resonance can be 
carried out by the second antenna element IOC and IIC, and a broadband 
property can be acquired for a start. 

[0036] Drawing 9 is an example which uses the wireless pocket machine of 
this operation gestalt by the voice talk state, in this case, for a 
start, grasps near the connection of the second resin case 20A and 20B 
in a hand, and applies a wireless pocket machine to the lug of a head 30. 
If it carries out like this, since the second antenna element IOC and 
lie will separate from a head 30 or a hand for a start, in connection 
with this, the point of the high voltage can also be separated very much 
from the body, and control prevention of the degradation of an antenna 
property can be effectively carried out based on this elongation. 
[0037] Drawing 10 is an example which uses the wireless pocket machine 
of this operation gestalt in the state of data communication, and it 
grasps second resin case 20B by hand in this case, looking at liquid 
crystal 13. Under the present circumstances, although a palm approaches 



the second corner 3 of case IB, since the point of the high voltage is 
located very much near the lower center of second resin case 20B, 
degradation of an antenna property can be decreased remarkably 
effectively. 

[0038] In addition, although the above-mentioned operation gestalt 
showed the second resin case 20A and 20B for a start [ foldable ], it is 
not limited to this at all and you may not have a fold-up function. 
Moreover, although the second antenna element IOC and IIC were arranged 
for a start on the printed circuit board 4 made to project from case IB, 
the second antenna element IOC and IIC may be arranged in the tooth-back 
side of the case 1 which is the opposite side of a microphone 15 for a 
start. 

[0039] Next, drawing 11 shows the 6th operation gestalt of this 
invention, and he is trying to arrange the antenna of the above- 
mentioned operation gestalt in the connection 6 of the second resin case 
20A and 20B for a start in this case. First resin case 20A is equipped 
with liquid crystal 13, a receiver 12, a printed circuit board, and 
shielding, and builds in case lA for the wireless sections whose 
component is an abbreviation conductivity member. Moreover, second resin 
case 20B is equipped with shielding, key 14, printed circuit board, dc- 
battery, and microphone 15 grade, and builds in case IB for the wireless 
sections whose component is an abbreviation conductivity member. As for 
this second resin case 20B, the heights 22 made of resin are formed so 
that finger 31 grade may not approach near the up center the second 
antenna element IOC and IIC counter for a start. 

[0040] A printed circuit board 4 is constituted so that it may project 
from the connection 6 of second resin case 20B for a start, and the 
second antenna element IOC and IIC are formed in the upper limit section 
for a start made from an electric conduction pattern. For a start 
[ this ], like the above-mentioned operation gestalt, the open end 
section counters in the center section of the printed circuit board 4, 
and the end face section is connected with the wireless section or a 
gland by the second antenna element IOC and IIC. And when [ which depend 
case IB on the flowing high frequency current ] the point of the high 
voltage moves near the center section of second resin case 20B from near 
the side face of a case 1 very much, degradation of the antenna property 
by the body at the time of a voice message and data communication is 
mitigated. Furthermore, for a start, the second antenna element IOC and 
lie carry out duplex resonance, and has a broadband property. 
[0041] In addition, these all can be used although the second antenna 
element 10-11 was formed with the sheet metal or the conductor pattern 



of a printed circuit board 4 for a start with the above-mentioned 
operation gestalt. Moreover, the copper foil and the flexible substrate 
which were stuck on the inside of the resin case 20 besides this, or a 
linear antenna may be used. Furthermore, the gamma electric supply 
having-consistency method for short-circuiting some antennas like the 
matching circuit which consists of chips, or reverse F antennas etc. may 
be used for the first antenna element 10 in order to make consistency it 
not only to connect with the direct wireless section, but have with the 
input impedance of the wireless section, when supplying electric power 
in the end face section. 
[0042] 

[Effect of the Invention] As mentioned above, according to this 
invention, when it compares and the body etc. approaches the edge of a 
case also with broadband 1 / 41ambda antenna, it is effective in the 
ability to make degradation of an antenna property small, that is, since 
the point of the very high high voltage of the high frequency current on 
the case by the first antenna element of the abbreviation l/41ambda for 
the operating frequency prepare in the upper limit section and the lower 
limit section of a case be move near the center section of the case from 
the side face of a case by the second antenna element, degradation of 
the antenna property by the hand of hold a case side face at the time of 
a voice message or real use of data communication etc. be mitigable. 
Moreover, if the electric die length of the second antenna element is 
set as the abbreviation l/41ambda for an operating frequency, duplex 
resonance is carried out with the first antenna element, and it will be 
small and it will become possible to obtain the antenna of a broadband. 
[0043] Moreover, since the field radio possessing the antenna for field 
radios concerning this invention has little effect by the body etc. and 
the radiant efficiency at the time of real use is good, it becomes 
possible to realize power-saving of the walkie-talkie itself. 
Furthermore, since the antenna part besides power-saving is small, a 
smaller dc-battery can be used and the miniaturization of the antenna 
and dc-battery which have big effect on the case volume of a walkie- 
talkie can be realized to coincidence. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the strabism explanatory view showing the operation 
gestalt of the antenna for field radios and field radio concerning this 
invention. 

[Drawing 2] It is the explanatory view showing the busy condition at the 
time of the voice message in the operation gestalt of the antenna for 
field radios and field radio concerning this invention. 
[Drawing 3] It is the explanatory view showing the busy condition at the 
time of the data communication in the operation gestalt of the antenna 
for field radios and field radio concerning this invention. 
[Drawing 4] It is the strabism explanatory view showing the 2nd 
operation gestalt of the antenna for field radios concerning this 
invention, and a field radio. 

[Drawing 5] It is an input-characteristics Fig. in the 2nd operation 
gestalt of the antenna for field radios concerning this invention, and a 
field radio. 

[Drawing 6] It is the strabism explanatory view showing the 3rd 
operation gestalt of the antenna for field radios concerning this 
invention, and a field radio. 

[Drawing 7] It is the strabism explanatory view showing the 4th 

operation gestalt of the antenna for field radios concerning this 
invention, and a field radio. 

[Drawing 8] It is the strabism explanatory view showing the 5th 
operation gestalt of the antenna for field radios concerning this 
invention, and a field radio. 

[Drawing 9] It is the explanatory view showing the busy condition at the 
time of the voice message in the 5th operation gestalt of the antenna 
for field radios concerning this invention, and a field radio. 
[Drawing 10] It is the explanatory view showing the busy condition at 
the time of the data communication in the 5th operation gestalt of the 
antenna for field radios concerning this invention, and a field radio. 
[Drawing 11] It is the explanatory view showing the 6th operation 
gestalt of the antenna for field radios concerning this invention, and a 



field radio. 

[Drawing 12] It is the strabism explanatory view showing the 
conventional field radio. 

[Drawing 13] It is the strabism explanatory view showing other 
conventional field radios. 
[Description of Notations] 

1 Case 

lA Case (the first case) 
IB Case (the second case) 

2 First Corner 

3 Second Corner 

4 Printed Circuit Board 

5 Hinge Region 

6 Connection 

10 First Antenna Element 

lOA The first antenna element 
lOB The first antenna element 
IOC The first antenna element 

11 Second Antenna Element 

llA The second antenna element 
IIB The second antenna element 
lie The second antenna element 
20 Resin Case 
20A The first resin case 
20B The second resin case 
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